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CHAPTER ONE

INTRODUCTION

Introduction

Concepts are the abstract way in which we classify and bring order to our

world. They consist of broad categories made up of members that share defining
features. The ability to see the relationship among category members and to
recognize what is or is not a member of a category is a function of structural

knowledge. Also called conceptual knowledge, structural knowledge serves as the

basis for developing the procedural knowledge that is used in problem solving
(Jonassen, Reissner, & Yacci, 1993).
Subsumed within the notion of concepts are features. There are two
approaches to the relationship between features and concepts: classical theory
and prototype theory. Classical theory, based on Aristotelian logic, holds that an

item is an example of a concept if, and only if, all the necessary defining features

apply (Baddeley, 1990). Consider the example of a square. For a figure to be
defined as square, the following four features must apply: (1) It must be a closed

figure. (2) It must have four sides. (3) All sides must be equal. (4) All the angles
must be right (90°) angles.

In contrast, prototype theory assumes that natural categories have less
distinct boundaries. That is, it is not possible to specify one single defining feature
that is common to all members of a category. Theorists suggest the idea of family

resemblance as an alternative to the classical concept of rigidly defined features
(Wittgenstein, 1953). In a featural model, Smith, Shoben, and Rips (1974)
1

proposed that some features are essential aspects of a word’s meaning (defining
features), while others may be considered more accidental in nature
(characteristic features). Researchers have found that it is possible to identify a

typical member of a family (category) (Rosch, 1972,1973,1975; Rosch & Mervis,

1975). Prototype theory categorizes concepts in terms of typical or central
examples. For example, consider the natural category fruit. Category members

include orange, banana, grapes, and pineapple. Although they share the same
category, they share few common features.

Researchers believe that, in order to assign membership to a particular
category, our cognitive processes focus on the most salient features of an item to

determine both if it fits in or out of a category and where within a category it may be
assigned (Jonassen et al., 1993). Because individuals assign members to

categories based on most salient to least salient features, it is possible to rank

members on a continuum as high to low prototypes (Baddeley, 1990; Rosch,
1972, 1973,1975; Rosch & Mervis, 1975).

By definition persons with mental retardation have sub-average intellectual
functioning (Grossman, 1983; Luckasson et al., 1992; Smith, 1994). It is believed
that individuals with mental retardation tend not to use classification strategies or

to use them inefficiently. This production deficiency is generally supported in the

literature, but it may not accurately reflect the nature of the cognitive processes
and knowledge structures that underlie their memory performance because it has
been investigated primarily through studies of verbal strategies (Bray & Turner,
1986; Bray, Saamio, Borges, & Hawk, 1994; Bray, Saarnio, & Hawk, 1994;
Ferretti, 1994). Recent research, however, has concluded that persons with

mental retardation are definitely strategic, using a variety of strategies, and that the
strategies they used correlated with recall (Turner, Hale, & Borkowski, 1996).
2

Statement of the Problem

Some assessments, such as the Wechsler Adult Intelligence Scale-Revised
(WAIS-R), administered to persons with mild/moderate mental retardation rely on
auditory input and verbal output to determine a level of cognitive functioning
(Wechsler, 1981). Because persons with mental retardation may have deficits in

these modalities, such tests may underestimate the cognitive abilities of these
individuals (Baumeister, 1984; Bray, Saamio, Borges, & Hawk, 1994; Ferretti,
1994; Reiss, 1994; Wagner, 1994). With some tests, which measure a single
aspect of the cognitive domain, as the Peabody Picture Vocabulary Test-Revised

(PPVT) measures hearing vocabulary, examiners may risk over-generalizing

results (Dunn & Dunn, 1981). A growing dissatisfaction with the ability of
psychometric tests to provide prescriptive information free of bias for persons with

cognitive disabilities is one of the reasons that alternative methods of assessing
intellectual functioning have been considered (Brown & Ferrara, 1985; Rothman

& Semmel, 1990; Tzuriel & Haywood, 1992; Vygotsky, 1978).
Dynamic or interactive assessment has been suggested as an alternative to

traditional psychometric testing. Vygotsky utilized dynamic assessment when he

identified the "zone of proximal development" (Vygotsky, 1978). He defined this as
"the distance between the actual developmental level as determined by
independent problem solving and the level of potential development as

determined through problem solving under adult guidance or in collaboration with

more capable peers." By varying the manner in which the assessment is
presented, and the delivery of the desired response to better suit the learning

modalities of the learner, a higher level of response may be elicited.

In an interesting experiment, Budoff and Friedman (1964) (as cited in

Gaylord-Ross, 1990) compared the learning potential of teens with mild and
3

moderate mental retardation by matching them according to IQ and assigning

them to coached and non- coached groups to complete the Kohs Block Design
Task (Kohs, 1923, as cited in Gaylord-Ross, 1990). They found that the individuals
who received direction, encouragement, and praise performed better than those

who did not, and that the improved performances were maintained over time. This
provides some evidence of the efficacy of interactive assessment for individuals

with cognitive deficits.

Dynamic or interactive assessment is distinguished from conventional
psychometric tests by (1 ) a change in the nature of the test tasks, (2) greater
interaction between the tester and the testee, (3) a shift in the orientation from
product to process, and (4) a change in the interpretation of the results (Tzuriel &
Haywood, 1992).

The purpose of this study is to investigate the structure with which persons

with mild or moderate mental retardation classify concepts and to determine what
modes of inquiry and response most facilitate responding for these individuals.
The ability to form classificatory relationships signals a move from simple to

more abstract thinking and involves the act of inference (Bruner, Goodnow, &

Austin, 1962). Research conducted on classification (learning set) instruction
using manipulatives demonstrated greater gains by students in the acquisition of

key concepts (Pasnak et al., 1995). Proficiency in classification contributes to
problem solving, generalization, and discrimination, but basic concepts must be

thoroughly understood before successful restructuring can take place
(Hasselbring, Goin, & Bransford, 1987; Sperber & McCauley, 1984). The
incorporation of prototype theory in the production of learning sets expands the
range for correct responding and allows the examiner to view discretely the way in

which individuals organize basic conceptual information.
4

Research Questions
(1) What is the nature of knowledge structures in persons with mental

retardation? That is, do persons with mild or moderate mental retardation respond

to stimuli in terms of features, category membership, or functions associated with
the stimuli?

(2) Does the method of presentation of materials (input mode) influence

identification of subordinate members of a general category and selection of
prototype order?
(3) Does the method of response (output mode) influence the selection of

subordinate members of a general category and prototype order?

Definition of Terms

In order to clarify the terms and theoretical orientations and to describe the

population investigated in this study, the following definitions are provided:
Accretion is the term given to normal fact learning (Rumelhart & Norman,

1981).
Classical Theory organizes superordinate and subordinate concepts.
Subsumed under the notion of concepts are features. This theory specifies that

"an item is an example of a concept if, and only if, all the necessary defining

features apply” (Baddeley, 1990).

Dynamic Assessment, according to Feuerstein, Rand, and Hoffman (1979)
refers to approaches of measuring an individual’s receptiveness to instruction. It

contrasts with static psychometric testing by requiring ongoing interaction between
the individual being tested and the examiner in order that specific problem-solving
behavior be assessed. Interactive assessment is a term that may be used

interchangeably with dynamic assessment.
5

Exemplar refers to a category member that is highly typical of the category
due to its large number of prominent features.

Features are prominent physical characteristics of an item. They may be

represented semantically by adjectives (Fig. 1).
Functions refers to actions associated with class membership within a

particular stimulus category. They may be represented semantically by verbs
(Fig. 1).
Members are those items which contain salient features that allow them to

be classified within a general category and excluded from other categories. They

may be represented semantically by nouns (Fig. 1).
Mental Retardation refers to substantial limitations in present functioning. It

is characterized by significantly subaverage intellectual functioning, existing
concurrently with related limitations in two or more of the following applicable

adaptive skill areas: communication, self-care, home living, social skills,

community use, self-direction,
health and safety, functional academics, leisure, and work. Mental retardation
manifests before age 18 (Luckasson, et al., 1992; Smith, 1994). This definition

expands on the Grossman 1983 definition.
Mild and Moderate Mental Retardation delineate levels of functioning based

on the degree of severity as measured on an IQ test:
Mild Mental Retardation

IQ level 50-55 to approximately 70
Moderate Mental Retardation
IQ level 35-40 to 50-55 (American Psychiatric Association, Diagnostic and

statistical manual of mental disorders (4th ed), 1994).

Prototypes, like members, are items that contain enough salient features
6

Figure 1 .

legs

(^™^)-table-bed

Members

Sit down

Watch TV
Functions

Relationship of features, members, and functions to the stimulus "chair.

Features
red

that allow them to be classified within a general category and exclude them from

other categories. Prototypes may or may not be exemplars. For example, within

Bosch’s category "Birds," high prototypes such as “robin” and "bluejay” are also
exemplars. However, the poorest prototype "bat,” which exhibits certain salient
features of birds (wings), is not an exemplar.

Prototype Theory expands on the classical theory perspective to include
natural categories, which have less clearly defined boundaries (Baddeley, 1990).

Wittgenstein (1953) identified, as an alternative to classical theory, the concept of
family resemblance. This suggests that, while members of the same (categorical)

family share features, it is not possible to specify a single feature that all family
members have in common (Baddeley, 1990; Bosch, 1972, 1973,1975; Bosch &

Mervis, 1975). Prototypes may or may not be exemplars of the category. Early
studies referred to prototype theory as probabilistic theory.

Bestructuring is the process of reorganizing already stored information in
order to accommodate new information (Humelhart & Norman, 1981).

Schema, schemata refer to the cognitive structure formed by classifying
information based on the number of features that objects have in common
(Anderson, 1975).
Structural Knowledge refers to how information within a knowledge domain
is organized. It is the pattern of relationships among concepts within long-term

memory (Jonassen, et al., 1993). Structural knowledge has also been referred to
as conceptual knowledge . Tennyson & Cocchiarella (as cited in Jonassen,

Beissner, & Yacci, 1993) define conceptual knowledge as the “integrated storage

of meaningful dimensions in a given domain of knowledge.”

Tuning involves the continual modification of knowledge categories to bring
them more in congruence with functional demands placed on these categories
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(Rumelhart & Norman, 1981).

Significance
This study will contribute to the body of literature in the field of mental

retardation through its investigation of alternative modes of assessments for
individuals with mental retardation. In addition, the examination of the cognitive

processes of persons with mental retardation may yield new insights into how
these individuals organize concepts. Knowledge of the results of this study may
influence the way that professionals view assessment procedures, teaching
methodology, and teacher preparation for persons with mental retardation.

Limitations
Traditionalists in psychology generally view prototype theory as limited in its
ability to explain conceptual knowledge. Concrete concepts like the ones
investigated in this study are easily dealt with in prototype theory. It is

acknowledged that intricate, concepts such as beauty, wisdom, and justice may

not be represented by prototype theory (Bruning, Schraw, & Ronning, 1995;
Hampton, 1981; Osherson & Smith, 1981; Rosch, 1975).

Cultural, environmental, and dialectical differences may influence prototype
selection. And, finally, the small number of participants (N) in this study may limit
the generalization of results.
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CHAPTER TWO
REVIEW OF RELATED RESEARCH AND LITERATURE

Theories of Concept Development

Thinking and learning are complex processes that have often been studied,

but are not completely understood. Concept development, the ability to apply a
rule for classifying objects and ideas into mutually exclusive categories, is the

foundation of thinking and learning. A concept is defined in terms of the
relationship among its relevant features. Concept formation requires the

individual to identify the critical features of instances of a particular concept and
how those features interrelate (Bourne, Dominowski, & Loftus, 1979; Sperber &

McCauley, 1984). The interrelationship of concepts and features form cognitive
structures represented by schema. The schema is a kind of superordinate

representation in the sense that it has more of the frequent features than any
Persons use conceptual knowledge

single representation (Anderson, 1975).

extracted from the schema to develop procedural knowledge that is, in turn,

utilized for problem solving (Jonassen, et al., 1993).
One approach to concept development suggests that hypothesis testing
may be a part of thinking (Mayer, 1992). This is reflective of the classical theory of

concept learning, which stipulates that all members of a category share a set of
features "singly necessary and jointly sufficient for membership within the

category” (Margolis, 1994). In other words, based on these features, objects are
either in or out of a category. Classical theory provides no explanation for the
gradient manner in which some objects are more representational than others
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within the same category. Studies conducted on classification of visual patterns

(Posner & Keele, 1968, 1970; Posner, 1969; Rosch, 1973) have offered an
alternative to hypothesis testing. Participants learned to classify dot patterns

which were distortions of a nonsense prototype. Results indicated that they were

able to recognize the central tendency of the set better than other patterns within
the category. In the 1968 Posner and Keele experiment, participants were taught
to classify distorted patterns without having seen the actual prototype. Then the

participants were asked to classify new distorted patterns along with the original
prototypes. While participants displayed some difficulty with the new patterns, the

prototypes, which had not been previously presented, were easily classified. The
authors concluded that the participants averaged the characteristics of the
distorted patterns, resulting in the abstraction of the general prototype. These

studies are lend support for the prototype theory of concept learning, which holds
that “category membership is a matter of having some sufficiently many properties
that members of the category tend to have” (Margolis, 1994). Margolis further

states that to have a concept under either the classical or prototype theory, an

individual must know the condition or rule for membership within each category.

The concept of prototypes arranged within a categorical structure was
theorized by Wittgenstein (1953). This was an effort to explain that referents of a
word do not need to have common features in order for the word to be understood
in normal usage. Prototype theory is considered to have an advantage over
classical theory in that the prototype is similar to several category instances, which

makes it more apt to access at least one of the stored exemplars (Hayes & Taplin,
1993b). The schemata of prototype theory allow for the variation in object

instances that might fit within a particular schema (Anderson, 1990).

Prototype theory has been applied to natural categories which have
11

boundaries that are “fuzzy” or less clear cut. Instead of having a defining set of
features that determine if a member is in or out of a category, prototypes which

have more salient features are better exemplars of category membership than
prototypes with fewer salient features. Thus, prototype theory predicts that there

will be a strong correlation between the degree of overlap of features with other
members of the category and the rated typicality (Baddeley, 1990; Mervis &

Bosch, 1981; Bosch, 1975).

One variation of the prototype theory proposes that the prototype is a “fuzzy

set” and not an individual object. A summarized object represents the most salient
features for category membership (Zadeh, 1982). Jones (1982) viewed prototype

representation ordinally as a stack of conceptual gradedness based on each
instantiation’s distance from the prototype.
Within prototype models, the learner abstracts the central tendency of a

category that is presented in a series of learning activities and then classifies new
instances based on their distance from the best example prototype (Estes, 1986).
The more similar an instance is to a previously learned stimulus, the quicker an

individual is likely to generalize the new information (Osgood, 1949). In a timed

experiment Bosch (1975) concluded that participants were able to extrapolate an
underlying meaning of superordinate categories, that was not specifically
delivered through words or pictures. Besults revealed that less time is necessary

to generate a representation from picture stimuli than from word stimuli. This

suggests that pictures may be closer to the underlying meaning of categories than
are words.
Bumelhart and Norman (1981) discuss accretion, tuning, and restructuring
as a hierarchy of learning processes. The process of categorizing concepts within

prototype theory may occur in much the same way. A prototype is learned through
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accretion (normal fact learning; e g., “This is a chair”). Learning through tuning

occurs when an individual develops a schema (information units) organized into a
category such as “furniture" for “chair" to assist in the interpretation of the stimuli.

The schema specifies the inter-relationships among various concepts.

Generalization of schemata occurs when an existing schema is modified in order
to include a wider range. Restructuring takes place when a new organization is

imposed on items that have been previously stored (e g., adding “table” and other

members to the “furniture" category). Accretion (learning) and retrieval through
reconstruction is the normal process of learning. As new knowledge is added to

our repertoire, new schemata may be constructed to deal with the information or

old schema may be modified (tuned) to make the accommodation. In analogous
reasoning, schemata are modified and extended to another domain. The

schemata represent the relationship of prototypes to concepts (Rumelhart &
Norman, 1981).
Problematic for prototype theory is the assumption that the prototype is

based on an average of the characteristics of presented instances. When a wide
range of differences occurs among the instances, it seems unlikely that a single
prototype would be sufficient (Glass & Holyoak, 1986).

Experiments by Medin

and Schaffer (1978) indicate that category membership is based on memorized

instances. New instances are classified into categories with memorized instances

most similar to the novel one.
An additional limitation for prototype theory is the difficulty in developing
categories for abstract concepts such as “beauty,” “wisdom,” or “justice” ( Bruning,

Schraw, & Ronning, 1995; Hampton, 1981; Osherson & Smith, 1981; Rosch,
1975). This does not mean, however, that cognitive categorization does not

actually occur in some manner not yet understood.
13

Cognition in Persons With Mental Retardation
There are two perspectives on how persons with mental retardation arrive

at levels of cognitive functioning. The cognitive developmental theory, based on

the summary of work of Piaget (1969), views cognition as the result of interaction
with, and adaptation to the environment. Piaget believed that the adaptations
occurred at different stages of maturity, and that normal children pass through

these stages at roughly the same age. Woodward (1963) and Inhelder (1968)
reconciled Piaget’s theory to children with mental retardation by proposing that
children with mental retardation, like normal children, pass through Piaget’s
stages of development, but at a slower rate to reach a lower level of ultimate

functioning.
Another perspective takes the position that persons with mental retardation
process information in a manner that is different from the norm (Ellis, 1969). It is

not disputed that the essential deficit in persons with mental retardation is

cognitive in nature, impacting both memory and learning, but because these
individuals perform poorly in comparison to the norm, it has been erroneously

concluded that they are not strategic (Ferretti, 1994; Turner, Hale & Borkowski,
1996). Bray and Turner (1986) offered documentation of strategy competencies in

persons with mental retardation. Additional support for their claim came from a
study by Bray, Saarnio, and Hawk (1994) in which children with mental retardation

used object-oriented behaviors as external memory devices without having been
explicitly instructed in the strategy. Wolff Heller, Alberto, & Romski (1995)
conducted a study in which children with mental retardation successfully

employed strategies using object and movement cues in conjunction with speech.

Results indicated that the non-verbal strategies paired with speech were more
effective than speech alone. Likewise, Fletcher, & Bray (1995) determined that
14

there was no difference between children with mental retardation and their non

retarded peers in object-oriented strategies.
Traditional attempts to assess what individuals with mental retardation
know have been dependent on the ability to use verbal strategies. Research

began in the 1960’s focused on verbal learning and this was reflected in the
research style, which espoused a behavioral paradigm. By the end of the 1970’s,

a general paradigm shift towards cognitive psychology presented a new
framework for research of strategy acquisition, maintenance, and generalization in
persons with mental retardation (Borkowski, 1984). Research on metacognition

(strategy utilization for knowledge generalization) has been criticized for having

distracted from further inquiry into concept schema and for ignoring discriminative
learning in persons with entai retardation (Zeaman & House, 1984).

Other types of strategies may well be used in activities of daily living and
recent research has indicated that persons with mental retardation have greater

strategy competencies than are reported in studies of verbal strategies (Fletcher &
Bray, 1995; Hayes & Taplin, 1993; Wolff Heller, 1995). Vygotsky (as cited in Bray,

Saarnio, Borges, & Hawk, 1994) suggested that external referents are used to

create linkages between stimuli and responses. Once external mediators become
internalized individuals are no longer dependent on them for remembering. This
attention to other types of strategies and referents (visual versus verbal, for

example) is suggestive that there is much more to be learned about the nature and
degree of cognitive competencies of persons with mental retardation (Bray,
Saarnio, Borges, & Hawk, 1994). This study sought to investigate (1) the manner

in which conceptual knowledge is organized in persons with mild and moderate
mental retardation, and (2) the most facilitative modes of eliciting information

about knowledge structures.
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Assessments
Early attempts at assessing the functioning of persons with mental

retardation focused solely on cognitive abilities tested by verbal methods. The
inadequacy of these verbal measures was recognized early on as evidenced by

the comments of Guilford (1956) (as cited in Masland, Sarason, & Gladwin, 1958;
Sarason, 1959). The intent of such assessment was to identify the level of

functioning of an individual in comparison to the average intellectual functioning of
a normative sample. If an individual’s score fell two standard deviations below the

norm on the continuum, then they were labelled as having mental retardation.

“Concurrent deficits in adaptive behavior” became a part of the newer Grossman
1973 and 1977 definitions of mental retardation (Matson and Breuning, 1983) and

the behavioral tradition began to influence research orientations (Borkowski, Reid,
& Kurtz, 1984). With the acceptance of the 1992 American Association of Mental

Retardation (AAMR) definition of mental retardation (Luckasson, et al.) came a

more pronounced paradigm shift as to how persons with mental retardation are

viewed by others. Cognitive deficits are clearly considered in the definition, but
the main focus is on the needs of individuals in the area of adaptive skills. This
focus is not without criticism because of the availability of reliable tools for

measuring these skills (MacMillan, Gresham, & Siperstein, 1993; Smith, 1994).
Traditional psychometric tests of cognitive abilities, currently used in
conjunction with adaptive skills measures, rely heavily on verbal strategies. The

outcome of such a limited approach may have caused researchers to

underestimate the strategic capabilities of persons with mental retardation
(Baumeister, 1984; Bray, Saarnio, Borges, & Hawk, 1994; Ferretti, 1994). Results

of these tests may be influenced more by the individual’s ability to make the verbal

response than by cognitive variables (Wagner, 1994). For this reason IQ scores
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are required to be interpreted in the context of other information (Reiss, 1994). In
an attempt to remedy the situation some researchers have begun to experiment

with alternative ways of eliciting responses from persons with communication
deficits (Wagner, 1994). A study by Furth & Milgram (1965) (as cited in Hayes &

Taplin, 1993a) found that children with mental retardation were poorer at verbal
tasks, but achieved similar results to those of normal children on picture sorting
tasks. In addition, their performance improved when verbal cues were provided as

guides. Progressive adaptations of assessment consider intelligence testing as

less of a screening device and more as an investigatory tool to determine
information about specific knowledge structures.

Vygotsky theorized a “zone of proximal development" in individuals, which
is the distance between the actual developmental level as evidenced by

independent problem solving and the level of potential problem solving under
guidance from adults or more capable peers (Cole, et al., 1978). The emphasis on

task analysis and aids in ascertaining readiness provides a more diagnostic

picture of individual functioning than quantitative measures that focus on how
much, how long, and how fast in relation to information processing ( Brown &

Ferrara, 1985; Lidz, 1987; Sperber & McCauley, 1984). The assessment used in
this study attempted to identify a range of responses that provide information about

the ability of persons with mental retardation to generalize within and discriminate
among categories.

Research Base for this Study

Research conducted by Rosch on the classification of colors and natural
objects has been cited as precipitating the paradigm shift from the classical to the

prototype theory of concept learning (Margolis, 1994). It has served as the basis
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for numerous other research studies, articles, and book chapters describing

prototype theory and its application to cognition/semantic processes (Anderson,

1990; Baddeley, 1990; Hayes STaplin, 1993a, 1993b; Jones, 1982; Kuczaj,
1982; Osherson & Smith, 1981; Sperber & McCauley, 1984; Zadeh, 1982).
Bosch began by using color as the domain for her language/cognition

research. In a series of experiments across as many as twenty-three different
languages and cultures, Bosch found that within the color spectrum there are
certain salient colors (termed focal colors) that are universally more easily

remembered and linguistically coded regardless of whether names for various

hues were present in the language (Bosch Heider, 1972). Having argued the
universal saliency of focal colors, Bosch expanded her research to include
geometric form concepts to show that these two domains become structured into

semantic categories, that develop around perceptually salient prototypes (Bosch,
1973). In these experiments Bosch found that when stimuli were natural

prototypes, they were learned more rapidly than other extraneous stimuli, even
when the prototypes were peripheral members of categories. Bemembering,

however, was linked to the perceptual salience of the stimuli. For example, focal
colors were remembered better than non-focal colors.
Wittgenstein (1953) related prototype theory to language by suggesting
that common elements need not be present in referents of a word for the word to

be understood. He theorized that referents are connected by a “family
resemblance” that takes the form of AB, BC, CD, DE. In this set each member has

one or more features in common with one or more other members, but no or very

few features in common with all members, in their 1975 experiments Mervis &

Bosch determined that it was possible to identify family resemblances within

natural categories as an alternative to the use of strictly defined parameters to
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explain these categories. The purpose of the study was to determine if “family

resemblance” is positively correlated with the prototypicality of members. Results
of participant ratings indicated that the more attributes a member has in common

with other category members, the more it will be viewed as a representative
member of the category. Data derived from these experiments allowed Mervis &

Rosch to rate the typicality of members from most to least (generalization). In an

additional experiment, results confirmed that the most prototypical members of a
single category are those with the least resemblance to other categories

(discrimination).
The experiments conducted by Rosch in 1975 served to establish the norms
for goodness of example for the eight categories to be used in this study.
Conclusions drawn from these experiments indicated that participants viewed the

rating of category members as to the degree to which they fit the meaning of a
category as a legitimate activity. Participants were found to be in high agreement

with their ratings.
For these experiments Rosch introduced a priming technique to facilitate

responding. A prime may be visual (picture) or verbal (word). For a prime to be
effective, it must contain some of the information necessary to make the response.

This provides a rationale for the use of the highest prototype in each category as a
stimulus to determine category membership.

Categorization, assigning distinguishable objects to classes whose
members are treated equally (Mervis & Rosch, 1981), is a highly adaptive skill that

allows us to organize cognitive representations into a manageable system that

admits new members, and from which inferences may be drawn (Bruner,
Goodnow, & Austin, 1962). It may apply to any situation which requires the learner
to make an identifying response to members of a set of not completely identical
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stimuli (Archer, 1966).

Applications
In recent years some researchers have begun to apply prototype theory to

assessments of persons with mental retardation, in order to extract more
informative data concerning their underlying cognitive processes, which are used
in classification tasks. Hayes and Taplin (1993a) conducted a comparison study

of visual memory in children with and without mental retardation, and found that
they did not make use of exemplar-specific information in their classification

decisions, but their use of prototype similarity as a basis for classification
recognition did not differ significantly from that of children without mental

retardation. In a subsequent study of older children and adults, there is some

tentative evidence to suggest that persons without mental retardation make a
developmental shift from the use of prototype similarity in classification to a mixed

model of prototype and exemplar-specific information, but that persons with mental
retardation fail to make this shift (Hayes & Taplin, 1993b). An increased

understanding of the manner in which persons with mild or moderate mental
retardation approach memory and learning tasks should serve as a catalyst to
improvements in teacher preparation, methods of instructional delivery, and
instructional materials. For example, teacher training, which emphasizes the

presentation of information in small manageable chunks, may have caused us to
inadvertently use impoverished or too few examples, when, in fact, if persons with
mental retardation rely on a range of prototypes to make classification decisions,

then the opposite should be true.
Prototype theory has been extended to the study of language development.

Kuczaj (1982) found that young children overextended the use of object words in
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production and/or comprehension, but in doing so, their selections reflected the
more prototypic status of the appropriate exemplars. Less prototype choices were

made when the children were given the opportunity to make additional choices.
Kuczaj also found that prototypes varied from child to child and from child to adult,

which suggests an environmental influence on prototype selection. In their
investigation of semantic processing efficiency, Sperber & McCauley (1984) have

suggested that variety and quantity of prototypes may account for individual

differences in cognitive functioning. The results of this study indicated that the use
of prototype similarity by students with mental retardation as a basis for recognition

decisions was similar to that of children without mental retardation, and that the
two groups demonstrated few differences in the organization of their semantic
memories.

A recent study by Simon, Hagee, and Rappaport (1995) examined the
ability of adults with mental retardation to identify happiness, anger, and sadness

in facial expressions. The method of presentation featured three modes,

photographs, line drawings, and caricatures. It was initially believed that because

the photographs contained the most salient features of the stimuli, they would
facilitate the recognition of the emotions. Results, however, indicated that

happiness was the easiest emotion to identify across all three modes, suggesting
that participants were able to abstract the prototype from the various stimuli.

Sadness and anger were equally difficult and often confused.
The importance of concepts reaches across domains to include problem
solving and language learning. They are affected by the organization of the

cognitive units and the modes of processing information (Kagan, 1966).
Prototypes are informative units that are more or less representative of the

underlying meaning of concepts. Modifying assessment procedures to include a
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provision for a range of responses, may allow for a clearer picture of what persons
with mental retardation understand conceptually.

Current Practices

Psychometric testing and adaptive behavior assessments are used in

conjunction with other less formal data for the purpose of making placement
decisions about persons with mild or moderate mental retardation. Since the late

1970’s researchers have started to explore novel approaches to assessment of
the cognitive abilities of persons with mental retardation (Fletcher & Bray, 1995;

Feuerstein, Rand, & Hoffman, 1979; Hayes & Taplin, 1993a, 1993b; Tzuriel &
Haywood, 1992; Wolff Heller, 1995). These novel assessments incorporate

response ranges and a variety of priming techniques to assist in defining an

individual's zone of proximal development (Vygotsky, 1978).

Summary

Prototype theory has been recognized as an expansion of classical theory

in describing natural categories. It contributes to dynamic assessment by
providing a continuum for responding that enables increased interaction between

the tester and the testee through the use of priming techniques. Such a range of
responding may give a clearer picture of knowledge structures (schemata) and
classification abilities of persons with mild or moderate mental retardation.
The use of prototypes in assessments that allow individuals with mild or

moderate mental retardation to obtain and express information in a favored
modality may be more revealing than traditional psychometric testing. In addition,
the interactive role shared between the examiner and the individual through the

use of priming techniques and cues may provide a broader view of the basis for
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conceptual knowledge in a person with mental retardation.
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CHAPTER THREE
METHOD

Introduction
Successful adaptation to societal demands requires the implicit or explicit

use of classificatory relationships. Appropriate responses to novel situations are

based on prior learning, and play an important role in theories of intelligence
(Hayes & Taplin, 1993a). These develop through the exposure to materials and

information and pass through stages from recognition of differences through

varying degrees of abstraction (concrete, functional, and abstract) (Piaget, 1969;
Rosenberg, 1963; Zimmerman & Woo-Sam, 1973).
Vygotsky (as cited in Hayes & Taplin, 1993a) believed that the ability to

abstract class membership rules was lacking in persons with mental retardation.
Although study results generally have supported this belief, they have been

criticized for their over reliance on verbal responses.
Dynamic or interactive assessment involves the use of varying test

procedures and the interaction between the examiner and the test taker to

determine the individual’s readiness to approach any task domain (Brown &
Ferrara, 1985).

Participants
Participants included adults ranging in age from 27 to 59 years old with a

documented diagnosis of mental retardation. Ten members of the participant
sample were identified as having mild mental retardation and twelve members
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were identified as having moderate mental retardation. IQ levels, which ranged
from 39 to 70, were taken from current psychological evaluations obtained from

the clients’ file (Table 1). One participant was listed as having unspecified mental
retardation, because a score was unable to be obtained due to his noncompliant

behavior during testing. This individual was included in the moderate group. The
majority of participants resided at home with a parent or parents. One person lived

independently in an apartment, one resided in a group home, and two women,
sisters, resided in a foster home. All participants were clients of the same facility in
north central West Virginia. They were enrolled in either the day treatment

program or the sheltered workshop. Four individuals worked in enclave-type

janitorial jobs for part of each day. One person was being trained with a job coach
for a supported employment position at a local restaurant.

Design
The design for this study features three independent variables, which

concern the manner in which the stimulus and responses were delivered and the

level of retardation of the participants (Table 2). Stimuli, verbal requests and

visuals, are referred to as Input Mode and responses as Output Mode. The Output
Mode dependent variables include responses that are descriptive of (1) Features
(of the members), (2) Members (of the categories), (3) Functions (of the members),
and (4) Members in prototype order. The Levels of Retardation independent

variables include mild mental retardation (IQ level 50-55 to approximately 70) and
moderate mental retardation (IQ level 35-40 to 50-55).

This is a within subjects design because each participant received each

condition. The order of the trials was determined by a Latin square to
counterbalance for order effects (Campbell & Stanley, 1963; Keppel, 1982)
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Table 1

Distribution of IQ Scores Obtained from Clients’ Files
IQ RANGE

IQ_______ n__
Unspecified MR

1

39

1

43

1

45

1

46

2

47

1

48

1

49

1

50

1

51

1

55

1

56

2

57

1

58

1

60

1

61

1

62

1

66

1

70

2

N=22
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Table 2.
Independent and Dependent Variables

INDEPENDENT VARIABLES
MILD MENTAL RETARDATION

OUTPUT MODE

INPUT MODE

Verbal (Ve)

Visual (Vi)

Verbal (Ve)

2 Cateaories

2 Cateaories

Visual (Vi)

2 Categories

2 Categories

INDEPENDENT VARIABLES
MODERATE MENTAL RETARDATION
OUTPUT MODE

INPUT MODE

Verbal (Ve)

Visual (Vi)

Verbal (Ve)

2 Cateaories

2 Categories__

Visual (Vi)

2 Categories

2 Categories

Output Mode Dependent Variables include features, functions, members, and

members in prototype order.
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(Table 3). Trial order for participants 1 and 2 in the moderate group was repeated
for participants 11 and 12 in that same group. Categories were assigned to
conditions by employing a random number table (Winer, 1971). This is also a

between subjects design that compares the performance of two levels of
participants with mental retardation.

To compare verbal trials and contrast visual trials of the present
investigation with an established verbal input/verbal output assessment, the

Similarities section of the Wechsler Adult Intelligence Scale-Revised (WAIS-R)

was administered to each participant prior to the interactive assessment.

Materials

Categories and prototypical members were taken from categories
established and normed by Rosch (1975). Eight of Rosch’s 10 categories were

used in this experiment. Categories under investigation included Furniture
(represented by chair, the number one prototype for the category “Furniture"), Fruit
(represented by orange, the number one prototype for the category “Fruit”),

Vehicle (represented by automobile, the number one prototype for the cateory
“Vehicle”), Vegetable (represented by pea, the number one prototype for the

category “Vegetable”), Carpenter’s tool (represented by saw, the number one
prototype for the category “Carpenter’s tool"), Sport (represented by football, the

number one prototype for the category “Sport"), Toy (represented by doll, the

number one prototype for the category “Toy”), and Clothing (represented by pants,
the number one prototype for the category “Clothing").

Two of Rosch’s categories, Weapon and Bird, were omitted from this study.
The category Weapon was judged to be too controversial, and color was the most

salient feature of the high ranking prototypes in the Bird category.
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Table 3.
Order of Interactive Assessment Trials
Participant
1
2
3
4
Mild 5
6
7
8
9
10
1
2
3
4
Mod. 5
6
7
8
9
10
11
12

1

2

VeVe - d
VeVi - s
ViVe - s
ViVi - d
VeVe-f
VeVi - pt
ViVe - p
ViVi - d
VeVe - p
VeVi - c
VeVe - d
VeVi - s
ViVe - s
ViVi - d
VeVe-f
VeVi - pt
ViVe - p
ViVi - d
VeVe - p
VeVi - c
VeVe - d
VeVi - s

a

VeVe - p
VeVi - f
ViVe - c
ViVi - f
VeVe - ch
VeVi - d
ViVe - f
ViVi - ch
VeVe-s
VeVi - f
VeVe-p
VeVi - f
ViVe - c
ViVi - f
VeVe - ch
VeVi - d
ViVe - f
ViVi - ch
VeVe - s
VeVi - f
VeVe - p
VeVi - f

VeVi - f
ViVi - c
VeVe - pt
ViVe - c
VeVi - o
ViVi - s
VeVe - pt
ViVe - p
VeVi - pt
ViVi - p
VeVi - f
ViVi - c
VeVe - pt
ViVe - c
VeVi - pt
ViVi - s
VeVe - pt
ViVe - p
VeVi - pt ’
ViVi - p
VeVi - f
ViVi - c

4
VeVi - ch
ViVi - d
VeVe-d
ViVe - pt
VeVi - o
ViVi - c
VeVe - ch
ViVe - f
VeVi - d
ViVi - ch
VeVi - ch
ViVi - d
VeVe-d
ViVe - pt
VeVi - o
ViVi - c
VeVe - ch
ViVe - f
VeVi - d
ViVi - ch
VeVi - ch
ViVi - d

S

ViVe - pt
VeVe -o
ViVi - p
VeVi - p
ViVe - s
VeVe - p
ViVi : 0
VeVi - pt
ViVe - f
VeVe - pt
ViVe - pt
VeVe-o
ViVi - p
VeVi - p
ViVe - s
VeVe-p
ViVi - o
VeVi - pt
ViVe - f
VeVe - pt
ViVe - pt
VeVe - o

6

z

a

ViVe - s
VeVe - pt
ViVi - o
VeVi - o
ViVe - c
VeVe - ch
ViVi - s
VeVi - s
ViVe - o
VeVe:o
ViVe - s
VeVe - pt
ViVi - o
VeVi - o
ViVe - c
VeVe- ch
ViVi - s
VeVi - s
ViVe - o
VeVe - o
ViVe - s
VeVe - pt

ViVi - c
ViVe - p
VeVi - ch
VeVe - s
ViVi - p
VeVe -f
VeVi - d
VeVe - c
ViVi - ch
ViVe - s
ViVi - c
ViVe - p
VeVi - ch
VeVe-s
ViVi - p
ViVe-f
VeVi - d
VeVe - c
ViVi - ch
ViVe - s
ViVi - c
ViVe - p

ViVi - o
ViVe - ch
VeVi - f
VeVe - ch
ViVi - d
ViVe - o
VeVi - c
VeVe - o

Key: Ve = Verbal; VI = Visual
Categories: (Furniture) chair = c; (Fruit) orange = o;
(Vehicle) car = c; (Vegetables) pea = p; (Carpenter's Tools) saw = s; (Sports) football = f;
(Toys) doll = d; (Clothing) pants = p

ViVi - c

ViVe - d
ViVi - o
ViVe - ch
VeVi - f
VeVe - ch
ViVi - d
ViVe - o
VeVi - c
VeVe - o
ViVi - c
ViVe - d
ViVi - o
ViVe -ch

In the Visual Incut Mode, a 2 x 2 inch black and white drawing of the
number one prototype in each of the eight categories, similar to those pictures

found in tests such as the Peabody Picture Vocabulary Test or the McCarron-Dial,
was mounted in the center of 3 x 5 inch index cards. Drawings may be viewed in
Appendix A. These served as the stimuli for the individual categories based on
the assumption that the number one prototype would contain all the most
necessary salient features for category membership.

Similarly, in the Visual Output Mode, 2x2 inch black and white drawings of
3 high and 3 low prototypes for each of the 8 categories (Fig. 2) were displayed
on a sheet of white poster board. Each picture was numbered and its position in

the display was determined by means of a random number table. Three-quarters

of an inch separated the pictures on all sides. In this mode, pictorial selections
(prototypes) across all categories served as distractors. In other words, forty-eight

pictures were randomly displayed. For any given category, there were at least six
prototype choices and forty-two distractors. Drawings are included in Appendix A.
Ar responses for each participant, as well as field notes, were recorded on
a protocol (Appendix A). In addition, verbal responses were recorded on audio

tape.

Research Questions

1) What is the nature of knowledge structures in persons with mental
retardation? That is, do persons with mild or moderate mental retardation respond

to stimuli in terms of features, category membership, or functions associated with

the stimuli?
2) Does the method of presentation of materials (input mode) influence
identification of subordinate members of a general category and selection of
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Generalization
Category

Stimulus

Furniture

Chair

Sofa

Table

Dresser

I Clock

Picture

Fan

D j

Fruit

Orange

Apple

Banana

Peach

I Cherry

Pineapple

Nut

1

Vehicle

Automobile

Truck

Bus

Ambulance

1 Tractor

Rocket

Blimp

s

Vegetable

Pea

Carrot

G. Beans

Spinach

1 Celery

Beets

G. Onion

c

Carpenter's Tools

Saw

Hammer

Ruler

Screwdriver

1 Axe

Anvil

Vise

r

Sport

Football

Baseball

Basketball

Tennis

1 Chess

Dancing

Boating

1

Toy

Doll

Top

Jack-in-the box

Soldier

1 Drum

Balloon

Sandbox

mi

Clothing

Pants

Shirt

Dress

Socks

1 Purse

Ring

Hat

High

Low

Fjgurg.Z. Generalization among high and low level prototypes based on norms for goodness-of-example ratings (Rosch, 1975),
and discrimination between categories.
'
'

prototype order?
3) Does the method of response influence selection (output mode) of

subordinate members of a general category?

Procedure

Permission to conduct research and review files was obtained from the
sheltered workshop, and Human Subjects approval from West Virginia

University’s Institutional Review Board was secured prior to reviewing records or
collecting data (Appendix B). The purpose of the review process is to ensure the

rights of the participants. Consent/Assent forms were obtained from participants
and/or their legal guardians as appropriate (Appendix B).

One week prior to the implementation of data collection on prototypes, each

participant was tested on the Similarities section of the WAIS-R in the traditional
manner. Of the fourteen items on the Similarities section of the WAIS-R, four

correspond to the Rosch categories. Scores on these protocols were reviewed
and adjusted as necessary by a licensed doctoral level psychologist for the
purpose of documenting participants’ performance. Raw scores were converted

into scaled scores prior to data analysis.

Interactive assessment of category membership and prototype order

involved each of the participants receiving each of the treatments (modes) in
random order with verbal prompts to encourage additional responses.

Each treatment (mode) was administered in two trials over two different categories
to ensure that the participant was responding to the treatment and not just the
category. The investigator cued the participant after each response with the

question, “Can you tell me (or show me) another one that is most like (or next most
like) name of stimulus."
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Because of the difficulty of pictorially representing a general category (e.g.,

Vegetables) without representing individual members, one assumption was made.
It was assumed that the number one prototype in each category contained the

most necessary salient features for category membership (Osherson & Smith,
1981 ; Bosch, 1975). Thus, in the current study, it was possible to use the number
one prototype in each category as the stimulus to generate category membership.

Participants were asked to take part in an “activity” in order to promote a
non-threatening atmosphere free of test anxiety. It was stressed that there were no

right or wrong answers. They were only to choose what they felt was the best
answer. This was not an investigation of processing efficiency (i.e., the speed with

which the answers were given). Participants were allowed to take as much time
as they needed to make the response, but were asked by the investigator to

indicate when they were finished compiling their lists. That is, when they could no

longer think of more category members. The entire assessment was completed on

an average of a half hour per participant. Trials were conducted in the following
manner.
The participant was seated at a table next to the investigator and facing a

wall. The table was 24 inches wide, and when the visual response display was

utilized, it was placed against the wall across the table from the participant. When

a visual stimulus was presented, it was mounted on an easel and placed 12
inches from the participant. During verbal modes, the pictorial stimuli and/or the

visual response display were placed out of sight. All trials were scripted and
audiotaped. The individual trials were presented in the following manner.

1) Verbal/Verbal (VeVe) - The investigator asked, “Can you tell me

another one that is most like a (name of stimulus ..e.g., “chair”)? The participant
was expected to respond with an oral answer in this trial. The investigator then
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gave the prompt, “Can you tell me another one that is next most like a chair?"

This continued until a list of 6 responses was compiled or until the participant

indicated that he/she was finished.

2) Verbal/Visual (VeVi) - In the trials that contained a visual response
mode, the picture display was placed against the wall and participants were told
to take time to carefully look at all the pictures before beginning. This was an

effort to have the participants respond with what they felt was the most prototypical
member, versus the first category member they saw. They were instructed to let

the investigator know when they were ready to begin. The investigator then
asked, "Can you show me another one that is most like a (name of stimulus, e g.,
“chair”)?" The participant was expected to respond by pointing to a black and

white picture of a category member that was randomly displayed with members
and non-members in a black and white picture array. The investigator then gave

the prompt, “Can you show me another one that is next most like a chair?” This
continued until 6 responses were recorded or until the participant indicated that

he/she was finished.

3) Visual/Verbal (ViVe) - The investigator showed a black and white
drawing of the number one prototype in the category under investigation (e g. a

picture of a chair). Then the investigator asked, “Can you tell me another one that
is most like this?” In this trial, the participant was expected to respond with a
verbal answer. The investigator then pointed to the picture again and gave the
prompt, “Can you tell me another one that is next most like this?” This continued

until a list of 6 responses was compiled or until the participant indicated that

he/she could give no more answers.
4) Visual/Visual (ViVi) - Before a visual stimulus was presented the

participant was asked to look carefully at all the pictures on the picture display.
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They were instructed again to let the investigator know when they were ready to

begin. At this point, the investigator showed a black and white drawing of the
number one prototype in the category under investigation (e g., a picture of a

chair). Then the investigator asked, “Can you show me another one that is most
like this?" The participant was expected to respond by pointing to a black and

white picture of a category member that was randomly displayed with members

and non-members in a black and white picture array. The investigator then gave

the prompt, “Can you show me another one that is next most like this one?" This
continued until 6 responses were recorded or until the participant indicated that
he/she was finished.

During visual output trials for the category Carpenter’s Tool, if the low
prototypes vise or anvil were selected, the participant was asked if he/she knew

what it was called. The purpose of this exercise was to see if the participant

recognized the prototype visual as a tool without knowing its name. This may
suggest that the individual was able to abstract the prototype.
The Visual Output Mode consisted of forced choices of members only.

Responses coded as representing features and functions (as opposed to
members) were thought only to occur in the Verbal Output Mode.
The norms for prototype order established in the Rosch (1975) study were
used to determine the prototype order generated by participants in the current
investigation. Each response was matched to the identical response in the Rosch

(1975) study and assigned that number. In the case of synonyms, each was
recorded as a separate member. Each higher prototype was counted against
each lower prototype to determine the number in prototype order for each

category. To illustrate this scoring, suppose a participant listed in the following

order apple (#2), grapes (#9), banana (#3), pears (#5), prunes (#35), and peaches
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(#4). This oerson received a prototyoe order score of 10. This score represents
the facts that (a) apple was followed by five lower prototypes, (b) grapes was
followed by one lower prototype, (c) banana was followed by three lower

prototypes, and (d) pear was followed by one lower prototype. Neither prune nor

peach was succeeded by a lower prototype. Instances of responses which were

clear members of a given category, but which had no corresponding ranking in the

Bosch norms, were counted as members, but not in the prototype order. A sample

completed protocol may be seen in Appendix A.

Reliability/Fidelity
Scripts, as described above, were used to ensure faithfulness in

questioning, and audiotapes were reviewed to determine the accuracy of
response recording. If a response was determined to be unintelligible after being

reviewed on tape by the investigator and one colleague, it was not counted as an
answer.
In order to guarantee interobserver reliability, an independent rater sat in on

25% of the trials and simultaneously scored protocols for the administration of both
the WAIS-R and the trials to determine category membership and prototype order

under the different input/output modes. Agreement was assessed by computing a

frequency ratio where the percentage agreed upon was equal to the number of

agreements divided by the total number X 100. Results indicate that agreement
occurred at 100% on the WAIS-R and at 97% on the input/output mode
assessment trials. On one occasion the interobserver missed seeing a participant

point to a visual response. This was counted as a disagreement.
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Data Analysis

Research Questions 1, 2, and 3 were answered through a series of
analyses of variance (ANOVA). When the dependent variable is members, a
2x2x2 analysis of variance was computed in which the level of mental

retardation is a between subjects variable, Input Mode is a within subjects

variable, and Output Mode is a within subjects variable. This analysis allowed the
determination of category membership as influenced by level of mental retardation

(Question 1), method of presentation (Question 2), and method of response
(Question 3), as well as the interaction of these factors. A similar analysis of
variance (2x2x2) was computed for members in prototype order (dependent
variable). These findings also contributed to answering Questions 1, 2, and 3 via

the main effects and interactions.
The remaining two dependent variables are (a) features and (b) functions of

category members. As described earlier, features and functions were thought to
only occur in the Verbal Output Mode. Due to the few number of features and
functions produced, no separate analysis of variance (Level of Mental Retardation

x Input Mode) was computed for (a) features and (b) functions to determine their

relationship to the three research questions.
This study yielded three main effects: (1) Two groups of persons with
mental retardation, (2) Input Mode, and (3) Output Mode. An alpha level of p < .05

was established. Statistical results not reaching that criterion were considered

non-significant. Significant findings were reported for p < .05 and p< .01.
Correlations with the verbal and visual output modes of the current study

were computed for the scores obtained from the WAIS-R similarities test.

Significant results were reported for the p < .05 and p < .01 levels. Non-significant
results were also noted.
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CHAPTER FOUR
RESULTS

Three major research questions were posed for the present investigation.
Question 1. What is the nature of knowledge structures in persons with
mental retardation? That is, do persons with mild or moderate mental retardation

respond to stimuli in terms of features, category membership, or functions
associated with the stimuli?
Question 2. Does the method of presentation of materials (input mode) influence

the identification of subordinate members of a general category and selection of
prototype order?

Question 3. Does the method of response (output mode) influence the selection of
subordinate members of a general category and prototype order?
General characteristics of the total results are presented in tabular and

graphic form. Statistical analyses are used to differentiate among the various
conditions and levels. Thus, levels of mental retardation, input mode of stimulus

materials, and output mode of the response by participants are analyzed as they
affect the response of members, members in prototype order, features, and

functions within the stimulus category. Answers to these research questions are
provided in the following sections.

Question 1

What is the nature of knowledge structures in persons with mental

retardation? That is, do persons with mild or moderate mental retardation respond
to stimuli in terms of features, category membership, or functions associated with
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the stimuli? To answer this question tabulations and statistical analyses of the

data are presented. Means and standard deviations for all conditions are

presented in Table 4. Level (mild mental retardation and moderate mental
retardation) was an independent variable. Each participant in these two levels

received two trials of each condition. To illustrate, each participant responded to
verbal input/verbal output in two trials. Similarly, each participant responded to
verbal input/visual output, visual input/verbal output, and visual input/visual output

for two trials each until all combinations of input/output modes were received. In
Table 4 the input and output trials are listed in the first column, followed by means

and standard deviations for (a) members, (b) members in prototype order, (c)
features, and (d) functions.
Examination of Table 4 reveals that very few responses were features of the

stimuli or functions of the stimuli. For example, only one person in the mild mental

retardation level produced the response that was a feature for Trial 1 of the
verbal/verbal condition. In that same condition a total of only three functions were
given by these participants. In the features and functions columns, it is apparent

that virtually no features or functions occurred among all the responses. On that

same trial (Verbal/Verbal, Trial 1), the ten participants at the mild mental
retardation level produced 34 members (mean = 3.4). Additionally, 30 responses
could be identified as being in prototype order. As described previously, prototype

order was scored by using Rosch’s Goodness-of-Example ratings (Rosch, 1975)

and counting each response against each lower prototype within the same trial.
Participants in the mild mental retardation level typically produced about
twice as many members as did participants in the moderate mental retardation
level. Likewise, establishing prototype order was much more likely to occur

among participants of the mild mental retardation level than among participants in
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Table 4
Means (M) and Standard Deviations (SD) for Levels of Mental Retardation by (a)

Members, (b) Members in Prototype Order, (c) Features, and (d) Functions
Members in

Members

Level 1. Mild MR (n=10)

Rr.oleW
Order

Features

Functions

M

so

M

SD

M

SD

M

SD

Verbal/Verball

3.4

2.5

3.0

3.3

0.1

0.3

0.3

0.7

Verbal/Verbal2

2.8

2.1

3.0

4.4

0.1

0.3

0.5

0.8

Verbal/VisuaH

4.1

2.0

5.0

5.0

XX

XX

XX

XX

Verbal/Visual2

3.4

1.7

3.6

3.5

XX

XX

XX

XX

Visual/VerbaH

4.4

2.0

4.7

4.1

0.0

0.0

0.2

0.4

Visual/Verbal2

3.7

2.5

3.6

3.9

0.0

0.0

0.0

0.0

VisualA/isuaH

3.7

1.3

3.7

3.0

XX

XX

XX

XX

Visual/Visual2

3.6

1.3

4.2

3.9

XX

XX

XX

XX

SB

M

SB

M

SB

M

SB

Level 2. Mod. MR (n=12) M
Verbal/Verball

2.0

2.1

0.8

1.6

0.2

0.4

0.0

0.0

Verbal/Verbal2

1.5

1.7

1.2

3.4

0.2

0.6

0.1

0.3

Verbal/VisuaH

2.2

1.9

2.2

3.4

XX

XX

XX

XX

Verbal/Visual2

2.2

1.9

1.7

3.0

XX

XX

XX

XX

Visual/VerbaH

0.7

1.2

0.3

0.9

0.2

0.6

0.2

0.4

Visual/Verbal2

1.8

2.1

1.2

1.8

0.2

0.4

0.2

0.4

Visual/VisuaH

2.9

2.4

3.3

3.6

XX

XX

XX

XX

Visual/Visual2

2.3

2.1

2.8

4.9

XX

XX

XX

XX

Note: XX signifies the fact that a response of “features” and “functions” was not

possible in the visual response mode.
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the moderate mental retardation level.
In Table 5, means and standard deviations for the two levels of mental

retardation are reported for (a) members and (b) members in prototype order,
collapsed across the trials and conditions of the experiment. That is, the mean of
29.1 for the mild mental retardation level indicates that the ten participants

produced an average of 29.1 members across all eight trials out of a possible
individual total of 48. The twelve participants in the moderate mental retardation
level produced an average of 15.4 members of the total possible 48. An analysis
of variance (ANOVA) of the performance of these two groups on this dependent

variable (members) yielded a significant main effect difference for level, F (1,20) =

12.0, p< .01. Thus, participants in the mild mental retardation level produced
significantly more members than those in the moderate mental retardation level.
Similarly, the mean of 30.8 for the mild mental retardation level indicates
that the ten participants produced an average of 30.8 members in prototype order

across all eight trials out of a possible total of 120. The twelve participants in the

moderate mental retardation level produced an average of 13.3 members in
prototype order of the total possible 120. An analysis of variance (ANOVA) of the

performance of these two groups on this dependent variable (members in
prototype order) yielded a significant difference, F (1,20) - 6.0, p < .05. Thus,

participants in the mild mental retardation level produced significantly more
members in prototype order than those in the moderate mental retardation level.

An artifact of the investigation is the high correlation between the number of
members generated and the number of members in prototype order (rs = .60,

P < .01). While the increase in the number of members generated improves the

chances of occurrences of prototype order, it does not ensure an increase in
prototype order.
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Table 5
Means (M) and Standard Deviations (SD) for Levels of Mental Retardation
Collapsed for (a) Members and (b) Members in Prototype Order (and Analyses of

Variance Results)

Members

Members in
Prototype Order

M

£Q

M

SB

Level 1, Mild Mental Retardation (n=10)

29.1

9.9

30.8

20.1

Level 2, Moderate Mental Retardation (n=12)

15.4

8.6

13.3

13.1

Analyses of Variance Results

Fd,20)=12.0

H1, 20)=6.0

g<01

g<05
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Question 2
Does the method of presentation of materials (input mode) influence the

identification of subordinate members of a general category and selection of
prototype order? To answer this question tabulations and statistical analyses are

presented. A review of Table 4 (presented earlier) indicates that a consistent
favoritism for either the verbal or visual input mode is not apparent for the
dependent variable (members). A similar inconsistent pattern may be detected for

the variable (members in prototype order) also listed in Table 4.
To determine if differences between the verbal and visual input conditions

did exist, the four verbal input trials were collapsed to compare with the four visual
input trials. These collapsed means (M) and standard deviations (SD) are
reported in Table 6. A two-way analysis of variance (ANOVA) calculated for level
by input mode with members as the dependent variable revealed a significant
main effect for level, but neither the main effect for input mode nor the interaction

for level x input mode was significant. A similar analysis conducted for level by

input mode with members in prototype order as the dependent variable yielded a
significant main effect for level, but neither the main effect for input mode nor the

interaction for level x input mode was significant.

Question 3
Does the method of response (output mode) influence recognition of
subordinate members of a general category and selection of prototype order?
Tabulations and statistical analyses found in Table 7 address this question. A

further review of Table 4 (presented earlier) indicates that a consistent favoritism
for either the verbal or visual output mode is not apparent for the dependent

variable (members). A similar inconsistent pattern is revealed for the variable

43

Table 6.
Means (M) and Standard Deviations (SD) for Levels of Mental Retardation by

Input Mode, Collapsed for (a) Members and (b) Members in Prototype Order (and

Analyses of Variance Results)
Members in
Members

Prototype Order

so

SD

Level (main effect)

Level 1, mild mental retardation (n=10)

14.6

5.4

15.4

10.6

Level 2, moderate mental retardation (n=12)

7.7

5.5

6.6

8.7

Verbal

10.5

6.1

9.8

10.6

Visual

11.1

6.8

11.5

10.3

Level 1 - Verbal

13.7

5.6

14.6

11.1

Level 1 - Visual

15.4

5.3

16.2

10.5

Level 2 - Verbal

7.8

5.4

5.8

8.8

Level 2 - Visual

7.6

5.8

7.5

8.8

Input Mode (main effect)

Level x Input Mode (interaction)

Analyses of Variance Results
Level Main Effect

Fd,20)=12.0

K1,20)=6.0

B<01

B<-05

Input Mode Main Effect

F(1,20)=0.2
NS

B1,20)=0.6
NS

Level x Input Mode Interaction

B1.20)=0.6
NS

F(1,20)=0.0
NS
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(members in prototype order) also listed in Table 4.

To determine if differences between the verbal and visual output conditions

did exist, the four verbal output trials were collapsed to compare with the four
visual output trials. These collapsed means (M) and standard deviations (SD) are

reported in Table 7. A two-way analysis of variance (ANOVA) calculated for level
by output mode with members as the dependent variable revealed a significant

main effect for level and a trend toward significance for the output mode main
effect, but the interaction for level by output mode was not significant. A similar

analysis conducted for level by output mode with members in prototype order as
the dependent variable produced a significant main effect for level and indicated a
trend toward significance for the output mode main effect, but the level by output
mode interaction was not significant.

Questions 2 and 3 Related

To determine the relationship of input mode (verbal input and visual input)

to output mode (verbal output and visual output) by the level (mild and moderate
mental retardation), two additional analyses of variance were computed. These

were 2X2X2 ANOVAs for level by input mode by output mode for the dependent

variables members and members in prototype order.
This three-way analysis for the dependent variable members is summarized

in Table 8. The means and the standard deviations for the main effect and the

interactions are also reported in Table 8.

As may be noted in Table 8, there was a significant main effect for level as
has been described in previous analyses. There was a trend toward significance

for the output mode main effect, F (1,20) = 3.60, p < .08. In this trend the mean for
verbal output mode was 4.9, SD = 3.9 and for the visual output mode, the mean
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Table 7
Means (M) and Standard Deviations (SD) for Levels of Mental Retardation by

Output Mode. Collapsed for fa) Members and (b) Members in Prototype Order
(and Analyses of Variance Results)
Members in

Members

Prototype Order

M

SB

M

SB

Level 1, mild mental retardation (n=10)

14.6

6.0

15.4

11.8

Level 2, moderate mental retardation (n=12)

7.7

4.9

6.7

8.3

Verbal

9.7

6.9

8.4

10.1

Visual

11.9

5.7

12.9

11.4

Level 1 - Verbal

14.3

6.9

14.3

11.9

Level 1 - Visual

14.8

5.2

16.5

12.3

Level 2 - Verbal

5.9

4.1

3.5

4.6

Level 2 - Visual

9.5

5.1

9.8

10.1

Level (main effect)

Output Mode (main effect)

Level x Output Mode (interaction)

Analyses of Variance Results
Level Main Effect

F(1,20)= 12.0

F(1.20)=6.02

B<.01

B<-05

Output Mode Main Effect

H1,2O)=3.6O
e< 07

H1,2O)=3.59
B<08

Level x Output Mode Interaction

Ff1,20)=1.78
NS

Fd,20)=0.77
NS
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Table 8
Means (M) and Standard Deviations <SD) and Analysis of Variance Results for the Interactions of
Level. Input Mode, and Output Mode for Members

M

SD

Number of
Scores
in the Mean

7.3
3.9

3.3
3.4

40
48

5.3
5.6

3.6
3.9

44
44

6.9
7.7
3.9
3.8

3.6
3.1
3.2
3.6

20
20
24
24

4.9
6.0

3.9
3.5

44
44

7.2
7.4
3.0
4.8

3.8
2.9
3.0
3.5

20
20
24
24

4.7
5.8
5.0
6.1

3.9
3.3
4.0
3.7

22
22
22
22

6.2
7.5
8.1
7.3
3.5
4.3
2.4
5.2

4.0
3.1
3.5
2.8
3.6
2.8
2.3
4.2

10
10
10
10
12
12
12
12

Level

Level 1
Level 2
Input Mode
Verbal
Visual
Level x Input Mode
Level 1 Verbal
Level 1 Visual
Level 2 Verbal
Level 2 Visual
Output Mode
Verbal
Visual
Level x Output Mode
Level 1 Verbal
Level 1 Visual
Level 2 Verbal
Level 2 Visual
Input Mode x Output Mode
VEVE (VerbalA/erbal)
VEVI (Verbal/Visual)
VIVE (VisualA/erbal)
VIVI (VisualA/isual)
Level x Input Mode x Output Mode
Level 1 x VE (Verbal) x VE (Verbal)
Level 1 x VE (Verbal) x VI (Visual)
Level 1 x VI (Visual) x VE (Verbal)
Level 1 x VI (Visual) x VI (Visual)
Level 2 x VE (Verbal) x VE (Verbal)
Level 2 x VE (Verbal) x VI (Visual)
Level 2 x VI (Visual) x VE (Verbal)
Level 2 x VI (Visual) x VI (Visual)

Analysis of Variance Results
Level
Input Mode
Level x Input Mode
Output Mode
Level x Output Mode
Input Mode x Output Mode
Input Mode x Output Mode x Level

F(1, 20) = 12
F (1,20) = .24
F (1,20) =55
F (1,20) = 3.60
F (1, 20) = 1.78
F(1,20)=01
F (1,20) = 3.35

47

P <01
NS
NS
P < .08 (.0722)
NS
NS
B < .09 (.0823)

was 6.0, SD = 3.5. Thus, there was a tendency for increased output of members in

the visual mode. There was also a trend toward a significant level by input by
output mode interaction, F (1,20) = 3.35, p < .09. The interaction of level by input
mode by output mode, thus, was near to what is traditionally defined as a

significant finding. If the effect size remained as it was in this experiment, and the

number of participants were increased from N=22 to N=28, the trend demonstrated
in the present work would reach the p < .05 level of significance. This interaction

is depicted in Figure 3. In this trend toward an interaction it appears that the
opportunity to respond with visual selections led to an increase in the number of

members produced by participants from the group with moderate mental
retardation (Level 2). Poorer performance among participants from this same

group in verbal trials may also be noted in Figure 3.

An additional three-way analysis of variance for the dependent variable

members in prototype order is summarized in Table 9. The means and the

standard deviations for the main effect and the interactions for this variable are
also reported in Table 9.

A review of Table 9 reveals that there was a significant main effect for level
as has been reported in previous analyses. There was a trend toward significance

for the output mode main effect, F (1,20) = 3.59, p < .08. In this trend the mean for

verbal output mode was 4.2, SD = 5.7 and the mean for the visual output mode
was 6.4, SD = 6.9. Thus, there was a tendency for increased output of members in
prototype order in the visual mode. For the remaining main effect and interactions,

the results were not significant.

Inspection of Figure 4 shows the sources of scores that contribute to the
various means. By tracing from Level to Input Mode to Output Mode, one may

determine the scores contributing to the individual means.
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Visual-Visual

Mean Members
Produced

Verbal-Visual

Mild

■©-----

Verbal-Verbal

■8-----

Visual-Verbal

Moderate

LEVEL

Figure. 3. Interaction of level by input and output modes on the dependent
variable members.
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Table 9
Means (M) and Standard Deviations (SD) and Analysis of Variance Results for the Interactions of
Level. Input Mode, and Output Mode for Members in Prototype Order
M

SD

Number of
Scores
in the Mean

7.7
3.3

6.6
5.5

40
48

4.9
5.7

6.4
6.4

44
44

7.3
8.1
2.9
3.8

7.1
6.2
4.9
6.0

20
20
24
24

4.2
6.4

5.7
6.9

44
44

7.2
8.3
1.8
4.9

6.5
6.8
3.3
6.7

20
20
24
24

3.8
6.0
4.6
6.9

5.9
6.7
5.5
7.2

22
22
22
22

6.0
8.6
8.3
7.9
2.0
3.8
1.5
6.0

6.9
7.5
6.2
6.5
4.5
5.4
1.8
7.9

10
10
10
10
12
12
12
12

Level

Level 1
Level 2
Input Mode
Verbal
Visual
Level x Input Mode
Level 1 Verbal
Level 1 Visual
Level 2 Verbal
Level 2 Visual
Output Mode
Verbal
Visual
Level x Output Mode
Level 1 Verbal
Level 1 Visual
Level 2 Verbal
Level 2 Visual
Input Mode x Output Mode
VEVE (VerbalA/erbal)
VEVI (Verbal/Visual)
VIVE (Visual/Verbal)
VIVI (Visual/Visual)
Level x Input Mode x Output Mode
Level 1 x VE (Verbal) x VE (Verbal)
Level 1 x VE (Verbal) x VI (Visual)
Level 1 x VI (Visual) x VE (Verbal)
Level 1 x VI (Visual) x VI (Visual)
Level 2 x VE (Verbal) x VE (Verbal)
Level 2 x VE (Verbal) x VI (Visual)
Level 2 x VI (Visual) x VE (Verbal)
Level 2 x VI (Visual) x VI (Visual)

Analysis of Variance Results
Level
Input Mode
Level x Input Mode
Output Mode
Level x Output Mode
Input Mode x Output Mode
Input Mode x Output Mode x Level

F (1,20) = 6.02
F (1,20) = .56
F (1,20) = 0.0
F (1,20) = 3.59
F (1,20) = .77
F (1,20) = 0.0
F(1, 20) = 2.11
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g <05
NS
NS
P < .08 (.0726)
NS
NS
NS

LEVEL

INPUT MODE (trials)

OUTPUT MODE (scores)
vf

rmt

VE (2)

VE (10)
1

VI (2)
VI (10)

VE (12)

VE (2)

VI (12)
VE (12)

2
VI (12)
Figure 4. Sources of scores contributing to the means.

Related Findings

The WAIS-R similarities score is a measure of an individual’s ability to
identify general classifications of the material presented. The greater the degree

of abstraction (versus the naming of common properties or functions) the higher
the score (Wechsler, 1981).
Should WAIS-R similarities scores be related to category membership
generated by participants in the current investigation? Members in the verbal
output mode should be related to scores achieved by the participants on the

WAIS-R similarities because the output modes are the same, that is, on the WAIS-

R similarities test, participants are required to state the relationship of items to a
category. Similarly, in the verbal output mode of the present work, participants

were required to list members of a general category following a stimulus cue.
Correlations between the WAIS-R similarities test and the verbal output conditions
reveal the validity of this supposition. When the output mode was verbal, the

correlations with the WAIS-R similarities test were all significant (r2 = 0.18, g < .05
for verbal/verbal trial 1 ; r2 = 0.46, g < .01 for verbal/verbal trial 2; r2 = 0.30, g < .01

for visual/verbal trial 1 ; rz = 0.19, g < .05 for visual/verbal trial 2). In contrast, when

the output mode was visual, the correlations with the WAIS-R similarities were all
non-significant (g > .05).

Normative Data
To establish the dominant response patterns for the categories used in this

study, tabulations of most frequent responses are presented. Results are listed in
Table 10. As may be noted in that table, the most prototypical response for

Carpenter’s Tools, for example, was hammer for the mild group and tape measure
for the moderate group. The number two prototype for the Rosch (1975) norms
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Table 10
Normative Prototype Data Across Verbal/Verbal, VerbalA/isual, VisualA/erbal, and
Visual/Visual Modes
Rosch (1975)
Category
Moderate
Mild
Norms
Carpenter’s Tools

Sports

Furniture

Fruit

Clothing

Vehicles

Vegetables

Toy

Note:

(s=saw)

(s=saw)

(#1 prototype=saw)

1. hammer
2. hammer
3. xxxx

1. tape measure
2. screwdriver
3. axe, hammer

2. hammer
3. ruler
4. screwdriver

(s=football)

(s=football)

(#1 prototype=footbail)

1. basketball
2. basketball
3. tennis

1. basketball
2. basketball & dancing
3. tennis

2. baseball
3. basketball
4. tennis

(s=chair)

(s=chair)

(#1 prototyped air)

1. table
2. sofa
3. dresser

1. table
2. xxxx
3. couch

2. sofa
3. couch
4. table

(s=orange)

(s=orange)

(#1 prototype=orange)

1. apple
2. peach
3. banana

1. apple
2. grapes
3. apple

2. apple
3. banana
4. peach

(s=pants)

(s=pants)

(#1 prototype=pants)

1. shirt
2. socks & hat
3. shoes, socks, dress

1. shirt
2. shirt
3. socks

2. shirt
3. dress
4. skirt

(s=automobile)

(s=automobile)

(#1 prototype=automobile)

1. truck
2. ambulance
3. tractor & ambulance

1. truck
2 buck
3. xxxx

2. station wagon
3. truck
4. car

(s=peas)

(s=peas)

(#1 prototype=peas)

1. carrot & celery
2. com
3. carrots

1. carrot
2. celery
3. xxxx

2. carrot
3. green beans
4. string beans

(s=doll)

(s=doll)

(#1 prototype=doll)

1. jack-in-the-box
2. top
3. drum

1. jack-in-the-box
2. sandbox
3. xxxx

2. top
3. jack-in-the-box
4. toy soldier

1. When a prototype repeats itself (e.g„ hammer in slot 1 and hammer in slot 2 of the mild
group for Carpenter’s Tools), it indicates that hammer was the most frequent response for

both the number one and number two prototype.
2. xxxx indicates that responses included diverse members, but no modal responses were
produced. That is, no responses were reported more frequently than any other.

3. Multiple members separated by commas (as in axe, hammer in slot 3 of the moderate

group for Carpenter’s Tools) indicate that these members were tied for most frequent
response.
4. In the Rosch (1975) norms, synonyms (as in automobile and car in the Vehicle category)

were counted as separate prototypes.
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was hammer. It may be recalled that the number one prototype from the Rosch

(1975) norms was used as the stimulus for each category. A review of all the

categories in Table 10 reveals the consistency with which study participants
selected members in prototype order when compared to non-disabled

respondents in the Rosch study.
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CHAPTER FIVE
CONCLUSION

Introduction
Measurement of the ability to recognize similarities and classify natural

objects remains a component of intelligence testing. Currently used psychometric
tests are static with an over-reliance on verbal strategies to produce a profile of an

individual’s cognitive functioning. Information accrued from such tests has been
used to classify persons with mental retardation, but offer little or no prescriptive
data that permit educators to develop quality programming for these individuals
(Haywood, Tzuriel, & Vaught, 1992). Like tests of memory that actually measure
forgetting, many tests used to determine level of functioning give information about

what an individual does not know or cannot do.
Dynamic or interactive assessment offers an alternative to traditional
testing. This study deviated from the more traditional forms of testing relationships
through its varied input and output modes and the prompt given by the investigator

to respond with the category member that is next most like the one before.

Persons may respond to verbal and visual stimuli in terms of features and

functions. These responses are concrete in nature and are considered low level
answers. Responses that indicate category membership suggest the ability to

abstract concepts and are representative of higher level answers.
An investigation of prototype order within category membership provides a

gradient view of the way persons perceive concepts with regard to the saliency of

individual members of the category. Prototype theory assumes a continuum of
decreasing probability of occurrence of the relevant attributes necessary and
55

sufficient to identify the concept (Archer, 1966).

The purpose of this study was to investigate the structure with which
persons with mild or moderate mental retardation classify concepts and to

determine what modes of inquiry and response most facilitate responding for
these individuals. Historically, concept analysis has connected concepts to both
images and language (Narre, 1966). Verbal and visual modes were utilized in the
present investigation.

Three questions were posed for this study.

Question 1 : What is the nature of knowledge structures in persons with mental

retardation? That is, do persons with mild or moderate mental retardation respond
to stimuli in terms of features, category membership, or functions associated with
the stimuli?

Question 2: Does the method of presentation of materials (input mode) influence

identification of subordinate members of a general category and selection of
prototype order?

Question 3: Does the method of response (output mode) influence the selection of
subordinate members of a general category and prototype order?

Description of the Study

In order to answer these questions this study sought to elicit responses of
features, functions, or category membership in trials that featured verbal or visual

stimuli from adults with mild or moderate levels of mental retardation. Participants
had opportunities to respond visually and verbally. The trials featured all possible
combinations of input and output modes. Categories were chosen from the Rosch

(1975) study and randomly assigned to the modes. The number one prototype in
each category from that study served as the stimuli for this investigation. Visual
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stimuli were black and white line drawings of the number one prototype from each

category sized to a 2 inch square and mounted on 3x5 index cards and set on an
easel 12 inches from the participant. Forty-eight visual response choices were

also sized to 2 inch squares and mounted three quarters of an inch apart on a
standard size piece of poster board fastened to a wall 24 inches from the

participant. Responses to visual and verbal stimuli were prompted with the
question, “Can you tell me (or show me) another one that is most like (or next

most like) name of stimulus.” Responses were recorded on a protocol and coded
as features, functions, or members. Verbal responses were audiotaped as an

additional reliability check. Prototype order of the individual members was

assigned by matching identical responses from the Rosch (1975) norms. Each

higher prototype was counted against each lower prototype to determine the
number in prototype order for each category in each trial.

This assessment featured (1 ) a change in the nature of the task from
conventional testing, (2) interaction between the investigator and the participant,

(3) an attempt to discover the process used to organize concepts, and (4) results
that are interpreted in favor of knowledge structures rather than knowledge

deficits. These features parallel the criteria for dynamic assessment as outlined by

Lidz (1987) and Tzuriel and Haywood (1992).
Additional information regarding the results of tests that are essentially

verbal in nature came from the administering of the similarities section of the

WAIS-R one week prior to the main investigation. Scaled scores were reported

with the data.

Data Analysis

The three research questions were answered through a series of analyses
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of variance. Means and standard deviations were calculated and reported for the
levels of mental retardation by members, members in prototype order, features,
and functions. A separate 2x2x2 analysis of variance for the dependent variable
members was computed in which the level of mental retardation is a between
subjects variable, Input Mode is a within subjects variable, and Output Mode is a

within subjects variable. This analysis allowed the determination of category
membership as influenced by level of mental retardation (Question 1), method of
presentation (Question 2), and method of response (Question 3), as well as the

interaction of these factors.

A similar analysis of variance (2x2x2) was computed for members in
prototype order (dependent variable). Likewise, this analysis contributed to

answering the three questions proposed for this study through the main effects
and interactions.

Correlations with the verbal and visual output modes of the present
investigation were computed for the scores obtained from the WAIS-R similarities
test. Significant results were reported for the p < .05 and p < .01 levels. In

addition, non-significant results were noted.

To summarize the output for members in prototype order, modal responses,
those that occurred most frequently for each of the top three prototype “slots," are

reported in tabular form. These may be viewed against the high prototypes
produced by non-disabled participants of the Rosch (1975) study.

Results and Discussion
Question 1 sought to determine the nature of knowledge structures in
persons with mental retardation, looking at whether responding to stimuli occurred
in terms of features, functions, or category membership. Results indicated that

58

individuals in the mild group differed significantly in their production of both
members and members in prototype order from their counterparts in the moderate

group, producing nearly twice as many of each. As the number of members
produced increased, there was a corresponding increase of members in prototype

order produced. Virtually no responses were representative of features or
functions of the various stimuli. This suggests that study participants in both levels

of mental retardation were able to respond in varying degrees to the stimuli in
terms of category membership.

Question 2 investigated whether the method of input (verbal or visual)
influenced identification of subordinate members of a general category and
selection of prototype order. Results were non-significant for input mode on both

dependent variables (members and members in prototype order). Also, the

interaction of level by input mode did not produce a reliable difference for both
dependent variables. The inconsistent pattern displayed indicates no clear

favoritism for either verbal or visual input modes to determine members or
members in prototype order.
Question 3 asked if the method of response (output mode) influenced the
selection of subordinate members of a general category and prototype order.

Results for both analyses (members and members in prototype order) displayed a
trend toward significance for the output mode main effect, with visual output
exceeding verbal output. Results for level by output mode were non-significant for

these analyses. When the means and standard deviations were collapsed to draw
out the differences between verbal and visual output modes, results indicated
improved performances for the moderate group when the output was visual. The
non-significant results for level by output mode suggest that the opportunity for

visual output enhanced the performance of the participants in the moderate group
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to approach the level of their counterparts in the mild group.

To further investigate the relationship of input mode (verbal and visual) to
output mode (verbal and visual) by level (mild and moderate), two three-way

analyses of variance were computed with members and members in prototype

order as dependent variables. These showed that there were significant main
effects for level in both analyses. A trend toward significance was determined for
the output mode main effects indicating increased production of members and
members in prototype order in the visual mode. Additionally, a trend toward

significance of level by input by output interaction for members was determined,
indicating that the opportunity for participants in the moderate group to respond

with visuals showed an increase in the number of members produced. Further

computations indicated that with very few more participants, this interaction of level
by input mode by output mode would have reached a p < .05 significance level.

Thus, the gap between the performance of participants at the two levels of mental

retardation begins to close, when individuals at the moderate level of mental
retardation are given the opportunity to respond with visuals.
Significant differences for level (mild and moderate) are reflective of what

has generally been cited in the literature (Ceci, 1992; Detterman, 1992;

Detterman, et al., 1992). Persons with moderate mental retardation (IQs from 35

40 to 50-55) demonstrated poorer performance than their counterparts with mild
mental retardation (IQs from 50-55 to approximately 70).
To determine if a relationship exists between the results of the similarities

section of the WAIS-R and the interactive assessment of the present investigation,
correlations were computed. When the output mode was verbal, results were
highly correlated with the scores achieved on the WAIS-R similarities test.

Correlations between the visual output mode and the WAIS-R were not significant.
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Non-significant correlations were the result of improved performance of the

participants on the interactive assessment, when they had the opportunity to
respond with visuals combined with verbal encouragement from the investigator.
Such results are suggestive of similar findings that persons with mental retardation

may have the necessary cognitive structures, but need help in applying the

structure (Paour, 1992).
Verbal and physical (gestural) strategies were observed to be used by

participants in both the mild and the moderate group. For example, it was noted
that many participants either named the stimulus, when it was presented visually,

or repeated it after the investigator said it aloud in verbal trials. For example, when
the investigator said the verbal stimulus “saw," some participants repeated the
word “saw” before generating their list. Likewise, in visual trials some participants,

upon viewing the picture of the stimulus “saw," began their lists by saying “saw." It

was further noted that in generating lists of members, participants frequently
included the category name. That is, several participants included “tools” as a

member, when they generated verbal lists. Verbal organizational strategies were
more often noted among participants in the moderate group. That is not to say,

however, that other individuals could not have been using subvocal semantic
strategies. Physical strategies included pointing and systematic visual scanning.

When errors occurred in the production of members for the categories of
fruit and vegetable, they were frequently made in favor of the opposing category.
That is, individuals were more likely to confuse a fruit for a vegetable or vice versa.
Additionally, it was supposed that, in the Visual Output Mode, respondents

would not be able to produce answers indicative of features or functions. It
appears, however, that this may not have been the case. Of the nine opportunities

for participants to respond to the combination of visual output and the stimulus
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“doll,” two individuals at the moderate level of mental retardation chose the picture

of the dress from the clothing category. No such choices were made by

individuals at the mild level of mental retardation. Since the doll in the stimulus

picture was wearing a dress, it may be interpreted that the visual response of
“dress" was an attempt to respond in terms of a feature of the stimulus. All other

featural responses occurred in the verbal output mode.

Recommendations
Under the Individuals with Disabilities Education Act (IDEA), Individual

Education Programs (lEPs) are required for every student who receives special
education services. A primary component of the IEP is the student’s current level

of functioning. Many of the tests that we give to individuals with mental retardation
focus on deficits and give us insufficient data with regard to what these individuals

know (current level of functioning). Results from tests given in schools follow

students into adulthood and contribute to post-secondary placement decisions.
By reviewing the outcomes of the present investigation, it may be

determined that although individuals in the group with mild mental retardation
produced members and members in prototype order nearly twice as often as those

in the group with moderate mental retardation, participants in the moderate group
performed considerably better when the output mode was visual. This is in

contrast to tests like the WAIS-R similarities section, a test requiring verbal
expression, on which both groups performed poorly. Thus, visual output scores

were not significantly correlated with WAIS-R scores.
Although neither group produced long lists of members in prototype order,
the number of members in prototype order increased as the number of members
produced increased. The high prototypes chosen bear close resemblance to
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those chosen by the non-disabled participants in the Rosch (1975) study.
A high percentage (54%) of participants appeared to use spontaneous

verbal organizational strategies to assist them in compiling lists of members.

These strategies took the form of naming or repeating the stimulus or, in some
cases, identifying the general category.

Finally, fruits and vegetables were often confused with each other during
the production of members. These errors occurred regardless of whether the

output mode was verbal or visual.

It would seem that these results suggest that assessments which provide an
opportunity for persons with mental retardation to respond in a visual mode may
be more revealing in expressing what these individuals know about how concepts

are classified.

Like participants in the Rosch study, participants in the current investigation

were consistent in their choices of members in prototype order. This suggests that
examples with a high degree of saliency would be learned more easily. The

confusion, however, which occurred between members of the categories fruit and

vegetable, implies the need for teachers to make clear distinctions when providing
instruction across similar categories.

It is beyond the scope of this study to arrive at a conclusion about the
possible usage of verbal organizational strategies by some participants. It is

unclear whether these strategies were taught to these individuals, or if they
adopted them naturally. Given their propensity for using such strategies, however,

one might assume that direct instruction in the use of simple verbal organizational
strategies may be helpful during the early stages of concept acquisition.

In summary, if lEPs are to identify current levels of functioning with which
teachers are to begin instruction, then testing instruments should become more
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sensitive to assessing the individual’s readiness for teaching (Deletes, et al.,

1992). Scores on school assessments, Individual Education Programs (lEPs), and
Individual Transition Plans (ITPs) follow the individual into adulthood and

contribute to the decisions made regarding post-secondary placement and

training. Therefore, assessment methodologies ought to offer performance

alternatives to static, verbal tests in order to gain more accurate information about
knowledge structures and readiness for learning of individuals whose cognitive

ability may exceed their language ability.

Instruction, as well, for persons with mental retardation should include the
application of verbal organizational strategies, frequent use of examples which

contain a high degree of saliency, and methods to improve performance (e.g.,
opportunities for visual responding). Training (e.g., job training and independent
living skills training) for adults may be most effective when delivered in a visually
interactive, richly simulated environment. For example, persons with mental

retardation may gain more from instruction that features teacher-modeling,

interactive video simulations, and match-to-sample activities.
In the classroom or the training center, instruction is linked to assessment.

Knowledge gained from instruction that is highly salient and geared toward

performance may be best assessed in that same context instead of through verbal
report strategies. Assessment training for teaching professionals is encouraged to
impress this connection.

Implications for Future Research

The body of research into cognitive structures of persons with mental

retardation is small. Much of past research into the abilities of these individuals
has focused on the rate of development, rather than identification of cognitive
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processes (Das, 1992). Interactive (dynamic) assessment holds the promise of
more reliable assessments of persons with mental retardation (Haywood & Tzuriel,
1992). Assessments should be administered for the purposes of placement and

impacting instruction. Future research should examine the efficacy of placements

derived from, and instructional practices developed as a result of information

gained from interactive assessments. In addition, the present investigation may be
extended to groups of persons with other types of cognitive processing difficulties,

expressive disabilities, or sensory impairments. Research into categorization
using a prototype theory model may provide more informative views on how

persons with cognitive processing and sensory disabilities organize concepts.
For example, is the manner in which persons with congenital or adventitious
blindness or deafness categorize information consistent with the Rosch studies

and the present investigation?

Emerging technologies such as virtual reality offer exciting possibilities for
developing highly salient, interactive instruction. As the adoption of technology

generated instruction becomes commonplace, scholarly inquiry should continue to

focus on the efficacy of these practices.

Limitations
The small number of participants in this study limits the generalization of

results. In addition, the trend in the findings toward significance for the output
mode main effect may have proved significant with larger numbers.
All the participants in this study were adults. There are no assurances that

these results may generalize to other age groups of persons with mental
retardation.

In the verbal output mode responses to the stimuli are seemingly endless,
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although fewer answers were actually produced than in the visual output mode. Even

though the visual output mode generated a higher number of members,
members chosen were limited to the visuals selected for the display. An increase in

the number of visuals would likely yield an increase in the number of members
given as responses. In turn, an increase in the number of members given would likely
yield an increase of members in prototype order. Thus, the measurement obtained in

the visual output mode trials is not apt to be indicative of all that a

participant knows of a given category.
The stimulus and response pictures consisted of black and white line drawings.

Increased salience of the materials (colored photographs, for example) may result in
improved performance. Although in a study by Simon, Hagee, and Rappaport (1995),

which used photographs, line drawings, and caricatures, this was found not to be the
case.

Finally, some may argue that the tasks differ from verbal to visual modes in that

the trials that featured verbal output are tests of recall and the trials that featured visual
output are tests of recognition. If this were true, then it may be acknowledged as a

limitation to the present study. There is evidence in the literature, however, that as the
number of distractors in a visual task increases, the task becomes more difficult

(Baddeley, 1990). As the choices of non-members increase, the task approaches
recall. Likewise, difficulty increases when there is a high degree of similarity between

the target members and the distractors, such as may be found with the “fruit" and
“vegetable" categories (Dale & Baddeley, 1962). Unlike hypothesis testing during

which an individual accepts or rejects single instances, prototypes provide a range of
correct responding.
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Appendix A

Materials
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PROTOCOL

Demographic Information
Participant:

Age:

____________

Sex:

__________

IQ:

Trial #1:

Mode:

Code

__

Stimulus Category:

D

Response:

2)
3)
4)
5)

6)

Trial #2:
Mode:

________________

Code

Stimulus Category:

Responses:

1)

_____________

2)

--------

3)

--------

4)

--------

5)

_ ______________________

6)--------------------------------------------Code Kev:

M=Members;

Fea=Features; Fun=Funotions
77

---------

Trial #3:

Mode: __________________
Code

Stimulus Category:

Responses:

1)_________________

2)

■—

— ——

3)
4) ___________ _ ____

5)

______________

6)

Trial #4:
Mode: ____________

Code

Stimulus Category:

Responses:

1)

2) _________________ ■ ...

—-■

3) _ ___________ ____
4) _________________
5) _________________
6)

Trial #5:
Mode: ____________
Stimulus Category:

Response:

Code

,

1)

2) _________________
3)

_ __

4) ----------------------------5) _________________
6) _________________
78

«

H......

Trial #6:

Mode:
Code

Stimulus Category:
Response:

1)

2)
3)

4)

5)
6)
Trial #7:

Mode:
Code

Stimulus Category:
Response:

1)_________________

2) _________________
3) _________________
4) _________________
5) _________________
6)_________________

Trial #8:
Mode:

Code

Stimulus Category:
Response:

1) _________________

2) _________________
3)_________________

4) _ _______________
5) _________________
6)__________ _ ______
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SAMPLE
PROTOCOL

Demographic Information
Participant:

#

1

Age:

Sex:
IQ:

____

Trial #1:

Mode:
Stimulus Category:
Response:

Code

Fruit

Apple

M #2

2)Grapes

M #9

3)Banana

M #3

4)

M #5

1)

Pears

5)Prunes
6)Peaches

**Note: The lower the code #, the higher the prototype.
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M#35
M #4

INPUT MODE (STIMULUS) PICTURES

n

OUTPUT MODE (RESPONSE) PICTURES

.a.

o
o

'5
t

10 -rgti :

Appendix B

Correspondence and Permission Forms
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The Institutional Review Board for the Protection of Human Subjects

West Virginia University
December 6, 1995
Notice of approval for protocol H.S. # 13478

Project Title: Eliciting Information about Knowledge Structures in

Persons with Mild or Moderate Mental Retardation through the Use of
Dynamic Assessment

TO:

Mary Ellen Zeppuhar

Notice of approval for protocol H.S. # 13407

Date first approved:

Sponsor :

12/06/95

N/A

The Institutional Review Board for the Protection of Human
Research Subjects (IRB) has approved the project described
above. Approval was based on the descriptive material and
procedures you submitted for review. Should any changes in your
protocol/consent form be necessary, prior approval must be
obtained from the IRB.

According to the Code of Federal Regulations, Section 312.32,
investigators are required to notify the FDA and the study
sponsor of any adverse experience associated with the use of an
investigational drug that is serious and unexpected. A serious
adverse experience is considered any event that is fatal or life
threatening, is permanently disabling, requires inpatient
hospitalization, or is a congenital anomaly, cancer, or overdose.
An unexpected adverse experience is an event that is not
identified in nature, severity, or frequency in the current
investigator brochure. Any experience reportable to FDA and the
sponsor must also be reported immediately to the IRB.
A consent form —X—
An assent form is

is not required of each subject.

is

is not required of each subject.

X is

A recruitment ad has

has not

X

been approved.
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30-1 293-7073 i

FAX 304 293-7435 i. 61 7 N Spruce Street r MORGANTOWN VW 265C6-GH45

Equal Opportunity / Alhrm.iiivn Aclion Institution

Mary Ellen Zeppuhar
HS #13478
December 6, 1995
Page 2

* Only copies of the consent and/or assent form with the IRB's approval stamp
may be used with human subject research. It is the responsibility of the
investigator to submit a revised consent form for the IRB’s approval should
funding be obtained. This stamped consent form must then be used for subjects
enrolled. A copy of each subject's signed Consent/Assent Form must
be retained by the investigator and accessible to federal
regulatory authorities for at least three years after the study
is completed.

Marian J. Turner
IRB/ACUC Administrator
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pace tec
pace training and evaluation center

PO Box 4241, Star City, West Virginia 26505 • 304/599-0513

October 20,1995

Dear Ms. Zeppuhar,
I have reviewed your proposal: Eliciting Information about Knowledge

Structures in Persons with Mild or Moderate Mental Retardation through the Use of
Dynamic Assessment. I am pleased to offer you conditional approval to conduct

research with PACE clients. Final approval will be granted by the Human Rights
Committee of PACE Training and Evaluation Center upon review of the completed
consent/assent forms.

Let me know if I can assist you in any way and good luck in your efforts.
Sincerely,
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Department of Special Education

West Virginia University

December 30, 1995
Dear Parents/Guardians:

I am requesting permission for your son or daughter or ward to participate in a

research study to be conducted at PACE TEC. I am a candidate for the degree of
Doctor of Special Education at West Virginia University and the research will be used

to support my doctoral dissertation. The purpose of my study is 1) to investigate the
structure with which persons with mild or moderate mental retardation classify
concepts and 2) to determine what ways of asking questions and encouraging

answers make it easier for these individuals to tell us what they know.

This study is designed to include twenty adults with mental retardation. Each

participant would meet with me individually for approximately one hour for the purpose

of separating concepts into categories. All information obtained from this study will
remain confidential and at no time will participants be identified as individuals.

Please sign the enclosed consent form and return it to me in the enclosed stamped

envelope as soon as possible, if you agree to your son's/daughter’s/ward’s
participation in this study. If you have any questions regarding the study, do not

hesitate to call me. I may be reached at the University at 293-33450 ext. 1130 or at

PACE TEC 599-0513 ext. 118. Thank you for your cooperation.

Sincerely,

Mary Ellen ^eppuhar
Doctoral Candidate

Department of Special Education
West Virginia
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304 293-3450/4142 o 504 Allen Hall □ Human Resources & Education o PO BOX 6122 □ MORGANTOWN WV 26506-6122
Equal Opportunity / Affirmative Action Institution

pdf The Pic

Department of Special Education

■.up

DEC 8 1995

West Virginia University

APPROVED

PARENTAL or GUARDIAN CONSENT FORM
Eliciting Information about Knowledge Structures in Persons
with Mild or Moderate Mental Retardation through the Use
of Dynamic Assessment

Introduction. I,
_ ______________________, have been asked to allow my child
__
to participate in this study. Mary Ellen Zeppuhar, who is conducting this research to fulfill the requirements
for a doctoral dissertation in Special Education at West Virginia University, has explained the study to me.
Purposes of the Study. The purpose is to learn more about how persons with mental retardation
organize concepts and to find out the best ways to help persons with mental retardation tell us about how
they classify information.

Description of Procedures. This study will be performed at PACE Training and Evaluation Center in
Star City, WV. My child will be asked to verbally list or point to pictures of members of eight general
categories. The activity will take about one hour to complete. Verbal answers will be audiotaped. I have
been given the opportunity to examine the list of categories, the visual display, and the protocol. *
Approximately twenty (20) subjects will be entered in this study.

Risks and Discomforts. There are no known or expected risks form participating in this study, except
for anxiety that may normally accompany test-taking.
Benefits. I understand that this study is not expected to be of direct benefit to my child, but the
knowledge gained may be of benefit to others.
Contact Persons. For more information about this research, I can contact Mary Ellen Zeppuhar at 293
3450 ext. 1130 or her supervisor, Dr. Thomas P. Lombardi, at 293-3450 ext. 1115.

For information regarding my child’s rights as a research subject, I may contact the Executive Secretary of
the Institutional Review Board at 293-7073.

Confidentiality. I understand that any information obtained as a result of my child’s participation in this
research will be kept as confidential as legally possible. I have been promised that all audiotapes will be
erased at the end of the study. I understand that these research records, just like hospital records, may be
subpoenaed by court order or may be inspected by federal regulatory authorities. In any publications that
result from this research, neither my name nor that of my child nor any information from which we might be
identified will be published without my consent.
Voluntary Participation. Participation in this study is voluntary. I understand that I may withdraw my
child from this study at any time. Refusal to participate or withdrawal will involve no penalty or loss of
benefits for me or my child. I have been given the opportunity to ask questions about the research, and I
have received answers concerning areas I did not understand. Upon signing this form, I will receive a
copy.

I willingly consent to my child's participation in this study.

Signature of Parent or Guardian

Date

Signature of Investigator or Investigator's Representative gg

Date

304 293-3450/4142 ° 504 Allen Hall o Human Resources & Education o PO BOX 6122 o MORGANTOWN WV 26506-6122
Equal Opportunity / Affirmative Action Institution

:

Tr-

Department of Special Education

,u., •

•

-------- DEC 6 1995------

West Virginia University

___________ . APPROVED___________

ASSENT FORM

Eliciting Information about Knowledge Structures in Persons
with Mild or Moderate Mental Retardation through the Use
of Dynamic Assessment

Introduction. I,, have been asked to be in this
research study, which has been explained to me by Mary Ellen Zeppuhar.
Purposes of the Study. I have been told that the purposes of this study are to team more about how
persons with mental retardation organize ideas, and to find out the best ways to help persons with mental
retardation tell us about how they sort those ideas.
*
Description of Procedures. This study will be performed at PACE Training and Evaluation Center in
Star City, VW. I will be asked to list or point to pictures of members of eight general categories. The activity
will take about one hour to complete. I understand that my answers will be recorded on audiotape.

Discomforts. I understand that after I give one answer, I will be asked if I can think of or choose more
answers. This might be somewhat frustrating for me.
Benefits. I understand that this study is not expected to help me, but what people learn from the study
may help others.
Confidentiality. I have been promised that anything people learn about me in this study will be kept as
secret as possible and that the audio tapes will be erased when the study is finished.
Voluntary Participation. I have been told that I do not have to do this. No one will be mad at me if I
refuse to do this or if I decide to quit. I have been allowed to ask questions about the research, and all of
my questions were answered. I will receive a copy of this form after I sign it.

I willingly agree to be in this study.

Signature of Subject

Date

Signature of Investigator or Investigator’s Representative

Date
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Equal Opportunity / Affirmative Action Institution

For Tha P:i

Department of Special Education

DEC 6 1995

West Virginia University

APPROVED

CONSENT FORM
Eliciting Information about Knowledge Structures in Persons
with Mild or Moderate Mental Retardation through the Use
of Dynamic Assessment

Introduction. I, _____________________
. have been invited to participate in this research
study which has been explained to me by Mary Ellen Zeppuhar. This research is being conducted to fulfill
the requirements for a doctoral dissertation in Special Education at West Virginia University.

Purposes of the Study. The purposes are to learn more about how persons with mental retardation
organize ideas and to find out the best ways to help persons with mental retardation tell us about how they
sort those ideas.
Description of Procedures. This study involves verbally listing or pointing to pictures of members of
eight general categories and will take about one hour to complete. Verbal answers will be audiotaped.
Approximately twenty (20) subjects will be entered in this study.
-

Risks and Discomforts. There are no known or expected risks form participating in this study, except
for anxiety that may normally accompany test-taking.
Benefits. I understand that this study is not expected to be of direct benefit to me, but the knowledge
gained may be of benefit to others.

Contact Persons. For more information about this research, I can contact Mary Ellen Zeppuhar at 293
3450 ext. 1130 or her supervisor, Dr. Thomas P. Lombardi, at 293-3450 ext. 1115.

For information regarding my rights as a research subject, I may contact the Executive Secretary of the
Institutional Review Board at 293-7073.
Confidentiality. I understand that any information about me obtained as a result of my participation in
this research will be kept as confidential as legally possible. I have been promised that all audiotapes will
be erased at the end of this study. I understand that my research records, just like hospital records, may
be subpoenaed by court order or may be inspected by federal regulatory authorities. In any publications
that result from this research, neither my name nor any information from which I might be identified will be
published without my consent.

Voluntary Participation. Participation in this study is voluntary. I understand that I am free to withdraw
my consent to participate in this study at any time. Refusal to participate or withdrawal will involve no
penalty or loss of benefits. I have been given the opportunity to ask questions about the research, and I
have received answers concerning areas I did not understand.
Upon signing this form, I will receive a copy.
I willingly consent to participate in this study-

Signature of Subject or Subject’s Representative

Date

Signature of Investigator or Investigator's Representative

Date
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ABSTRACT

Tests that are given to help determine the level of functioning of persons with
mental retardation often rely on verbal report strategies. Because individuals with
mental retardation have difficulty expressing themselves verbally, our knowledge of
what they know is limited.
In this study adults with mild and moderate mental retardation were

administered the similarities section of the Wechsler Adult Intelligence Scale-Revised,

a test requiring verbal responding, and then given the task of responding verbally

(output) or visually to stimulus categories, which were presented verbally or visually

(input). All possible combinations of verbal and visual input and output were used in
an assessment that featured tester/testee interaction and a range of correct

responding based on prototype theory. The purpose of the study was to see how

many members and members in prototype order for each of eight natural categories
could be generated under each condition. Prototype order norms were established in

a study by Rosch (1975).

Results of analyses of variance indicated that participants with mild mental

retardation significantly outperformed their counterparts with moderate mental
retardation in all trials. There was, however, a tendency for improved performance

among participants in the moderate group, when they were able to respond with

visuals. Additionally, performance on verbal output trials were highly correlated with
the results on the WAIS-R. Low correlations with the visual out put trials were the

result of the improved performances.

It may be concluded that information gained from traditional psychometric tests
regarding knowledge structures in persons with mental retardation is limited.

Innovative attempts at assessment, especially those that offer the opportunity to
respond visually may be more revealing.
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